CRITICAL ITEME LIST {CIL}

EYETEM: Precsure Yasesls _ - — FUNCT FOMAL TRIT: 1
SIBEYSTEM: LEZ Tark (RLWT) FHASE[E): s b

REV B DATE: Jd, 12-18-97 HAZARD REF: 5.02, 5.06,
OCH B DATE: 0G4, &-30-99 .08
AMALYSTE: H. Cleyvorooks/w. Hammersley

FAILLRE MODE: Lsakagn

FAIL\RE EFFECT:
TIME TO EFFECT:

FAl LLRE CAUSE(S}:

REDLMDIANCT ECREENS:

e,bb Leaa of missiot wnd wehicia/crmw cue to firefexplosian,
Cacards

R Strueturel Faliure of Plates

8:  Structural Foflure of Forgings

(4 Struectural Feilure of EXtrxions

[ Strctural Faflure of Welds

Nat Applicabls

FUKCTIDWAL DESCREIPTION: Contains the LH2 fuel for the E5ME's_

FeES ITEM EART_NO. PART HAME o EEEECTINITY

ECOELED

&2.1.1 BOR D DODG - 029 LH2 Tenk Domplete 1 LWT=800 thru &0
-0%0 1 LWT-&05 £ Up

FEMARES: Retention retionale for FMEA |tem Cooes &.2.7.7 and §.2.1.2 15 the same,

MASTER

6.2-53



CRITICAL TTEMS LIST CCTL

SYSTEM: Pressure vYeatals FUHCT ]OMAL CRIT: 1
SUBSYSTEN: LHE Tesnk [ALWTY PHASELE) : a, b, e
REV L DATE: Jd, 12-10-57 HAZARD REF: 5.02, 5.08
DCN L DATE: 004, &-30-55
ANRLYSTS H. ClaybrookAd. Rammersluy
FAILURE WOOE; Burst
FAILLIRE EFFECT: ab) Loes of misgion and wehicle/cres duc to sTructurel failure or firefexplozion,
c} Less of mission and wehicle/ereu e to Orbiter/ET collfcion.
Loss of Llife due to ET impecting outside deeignated footprint.
TIME TQ EFFECT= Seconce
FAILURE CAIJSE(SY: Al Btrictural Failure of Platee
Il Structural Faflure ef Forgings
C: Structural Fajlure of Extrusions
L H] gtructural Failure of Welds
REMUMDAMCY SCREENS: Not Applicable
FUNCTIONAL DEECRIPTION: Lontmine the LHZ fuel for the SEHEIg.
FHER [TEM PART N0, BAET MAME ar EFFECTINITY
141 244)
82132 S0 000000- 02y LHZ Tenk Complete 1 LWT-&00 Thru S0k
. = [ 1 LWT-807 & U

REMARKS: Retentlon Eationale for FMEA Item Codes 8,2.1.% snd 6.7.1.2 12 the came.
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CRITICAL ITEM: LIST (CILY
CINTIWIATION SHEET

SYSTEM; FresEure Yessels REV & DATE: g, 12-18-97
BUBSYETEN: LKZ Tork {ALWT} DLW & DATE: O, &-50-99
FHEA ITEM CORE(S): 8.28.1.1, 6.2.1.2

RATICHALE FORt RETEMTION
DESIEN:

MASTER

ALZNG material wss veed For LWT-500 thru 804 LHZ Barrel Panels, and ALZ19S material was wvsed for LWF-605 & [
LHZ Barrel Punels, Therefore, the design, tast and Inspection gections of the CIL ketemtinn Rationale
includesinfarmation for mth materisls,

The Liguid Hydrogen (LHZ) tank i3 & thin-sall fugion welded alimirm sami-Monecoque shel! and 3 cesigned Bs g
aafe Life etruiture. Btnctural foccarity is sssuewd by the fracture sootral pLAM (MMC-ET-SE13).  Materials
el processes are selected in oocordance with MHC-ET-BE16, which srsures raperitive cordormmance of conpoaition
and properties.  The LAZ tank is S=sipred to a reduired yield mafety foctor of 1,10 for all Lowks amd ultimare
eafety facter of 1.25 for weli-defined los fi.m. thrist, inertie from thrust, oead woight, ama ullege
prevsuret e 1.40 tor other loods (i.w. thermal, asfodyramic, axd dynamic trensiens). Wowever, from
External Tenk (ET)/Orbiter weperstion through Mzin Ergine SiA-O0ff (MECO) +223 eeconds, the arzambly e
designed 10 o orequired uwitinate safety fector of 1.00 for all Llees.  Tack ETremgth amalysis 2 based on
minimum drewing thickneszez.  (Reference ET Srreus Report S24-2168).

Material specification STMIIAY for ALZ10S pletes het pean epprovied and added to MAC-ET-SE14.  Alunfnom Lithiam
alloya offer seversl berwfits ower the ALZ2YE oligys: higher strength, lower dergity amd higher medulus.
Aluwinum Lithium plate maserial used om the LHZ Tank muet mest the reuirements of Material spect fication
STMIIAY. Other process epecifications frvolving febwication, testing and welding of ALZ1%S Bre contoined in
MMC-ET-5EVG. These apecitications are STPI0I0 (LHZ barrsl pahels}, ETPSSD7 (tusion welding), STPSSOA [vres
wlding) orel STPSSOO {SPAM woldirmg).

Tha téelve forward dome gores and twelve aft doms porse are streteh-formed per STPIQ0Z to the reguired 0.75
hefght-to-redice ellipsofdal shepw. Hear treeoment o 2295-TAT contiTion i followed by chenemilling per
STPS014 on bath sides To the reguired Thickresses. Three forvard dame gores have locally thickered akin pads
for the sttaghwment of eithar sxcerlor support brackste dor the Gosecus Hydrogen (GHP) pressurization Line, an
exter{er suppart bracket for the ventsreliat axi, or interjer sport bragkets for the ssmesr mast, Cutouts
are provided in An aft dame gore dYor the feedling fitting and the recirculation fituim, Primery and
seerrviary wWeld lands are eonfigured 1o minimize discontinuity gtresses.  The dome oores are sdge Trimwed
suring assembly.

The electricel {itting is 13.0 inchez Tn diometer and 16 Nachind From 2219-T6T alumimm plate.  The fitting
cotEins externel manting provizions +or the slectrical fowdthro o the Treernel cabling on the sensor masr.
The alectrieal fitting iz edor trimmeg guring assably. Threeded inserts ard balts are instelled §m the
alwctrical fitting per STP20%G and STP2D1L respemst ively,

The vent valve fittimg 15 15.0 inches 1n gdiamcter end is machined fram 2019-T87 aluminue plete.  The vert
vilvk PITIInE provides the arternst mountieg purdece tor the vortrrel iof valve, Tho vent walye fiTting 15
orige trimmed durlng assanbly, Threaded fneerts wd oolts are frmatalled in the vent wvalve fitrting par ETP2O2M
ang STPE014 reapectively.

Tha forward dome ond aft cum carhole fittirgs mre 45.0 inches in dimeter and are mechined from 238-1a7
alanifun plate, The manhole fittings provide » 36,0 §ich cloar mooess to the tank interior. Tha marhole
fitting: are edge trimoed during assmcoly. Thresded froerts axl bolts sre irctalled in the menhole fittings
per FTPI02G angd §TP20V4 respectivaly,

The farmard domw ard 2t dame spherical dome cop: are 180.0 inchkes in diemeter and are spin-formed per
STPI00S. Heat treatment to 2719-TB7 candfition $2 followed by chem-mitling per $TFSMM4 on bath =iges to tha
required thickhegses, Cutouta are provided in the farwerd dom: and aft eme caps o the vent, electrical,
and mgrhole fittings mnd the siphon end manhota fiTTimgs regpectively,  The forward dome cap hax tocally
thickered mkim pade for The attoshwwmt of =xrerior Suppart brackets for the GHZ pressurization lire=, an
exterior support bracket for the yent/freljef cuct, wnd incerior support breckets for tho memmor mast. Primary
and gecondary weld lends are confipared to minioize decontinuity etresses,  The forward came g aft come
SEPS Aré edge Eriomed during assesbly.

The forward and aft come marhsie covers erc mechined from Z219-T87 ubumingm plate. The manfole covmrs provide
8 closurs for and a sealing surface with the mamole fittings. The marfele esvere erd the wanhole firtirgs
haee tndex pine rhat preclute tha pecsibility of interchanging the Liouid Diygen (L02) ard LH? marhols covers.
The forward damc merhole cover conteins exterral wounting provisions for the GHE pregeurization line snd the
GMZ diffuser. Threaded imserts and boltz are instalied im the murhole cEwErE  per STPRUZE and STFAD14
rexpactively,
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CRITICAL TTEME LIST (CIL)
CONT IMUATION SHEET

FYSTEM: Fregaure veseEe|s REY E DATE: i, 12-19-57 —
SLASTSTEM: LH2 Tark CALMT ) DCH & DATE: 005, &-30-09
FMEA ITEM DDECS): a.2.1,1, £.2.1.2

RATIDHALE FOA RETENTIOW

DES[CH: {cont)

For LWT-500 thru &5, ssch of the four burrals is capared of efght 2219-TAY aluminim panels.  The prela are
machimed on numerically controlled mille and largitudiral atifferars are incorporeted se an integral part of
mach panel.  Four parelr from Barrel No, 2 ol oiz pamelm from Barrel o, are brake-formed par STPI00Z o
the required radiue of 145.5 inches. Ore panel from eack of the four barrels hos bosses machined into the
longitidinal etifferers for sxtarmal mounting provisions of the Gacsous Urpgen {CO2) and GHZ predsurizetion
linas aryl electrical csble tray, Two pencls from Barrel Mo, & have bossss mathined into tha longdtudinal
st{ffeners for intemal mounting provisioms of etation 1179.9 fram stabilizars, Ot panel from Barrel Na. 2
hes bozsae machined into the lomitudinael etiffercrs per mounting provisions of the interoedists trames.
Eipht panels frem Barre! Mo, 1 have Dosses sechined into The lorgitudinel stitfener: for mooting proviziens
of the atetion 1975.5 frame and af the stetion 1871 freme ctobilirers, One pan:l from Barrel No, 1 hay boskss
to provide n exterrsl moanting surface for a LOZ fewdline spport brecket.  Primary and seconrory wald lands
arg configursd to minimize discontimsity ctracese, The barrel morels are edae trinmed during assenbly,
Threaded inserts and belte are inctalled in the required barre! panels per STP2024 and STR201E respectively.

For LNT 605 L Upn, each of the four Barrmiz iz compoced of wight frvegrally machimed orthegrid cornf{guration
tmrr=l pancls pre-formed to the requited redius of 165.5 inches. The parmls ars machined from Al2195 plute
stock using rumarically controiled skin milly. The panels are formed and aged per STPIMO with & final tomper
of TEML.  After sgirg, <ach panel iz pencrrant impected ad B coupon 3 tested for correct mechanical
properties.  The orthogric configuration (integrated longituwdfmal and eirouefsrential ribs) ef the SLUT LHZ
barrel panats smhances the ctructural cepebility of the terk. This axtra cepabi Lty sllowa for a redection im
the parel skin membrane thicknese plus the delecion of intemal Z-Troses withoot wncrificing tank &troctural
Integrity. The eight panels ore welded info B cowslate barrel fzsembly on the existing TO4ASOTS Barrel weld
Tool for Gerrel | a;d TO4ASOYE Barrel MWeld Tool for Barrels 2 thragn 4, These tools were madified to
sccommogate the orthoorid configuretion and to provids the backzide shialding required to weld alumre:
lithium alloy. O parel frefh ecch of the four barrels has bosses machired imte the orthoorid contigueat

for external mounting provisions ef the @02 and GHZ pressurization (Inec amd elestrical cable Tray, |
panels from Eafrel Wo. & hawve bosses machined imes the orthegrid configuretion for internal mounty
provisiers of etmtion 1125.% frame stebilizers. Eight panels from Barral HWa. 1 have bocaes mechingd iRta The
grthogrid configuretion for mownting previcicns of the =tetism 1971.5 frame ard of the station 181 ercd
sravion 2058 fram etabilizers, One perwl frao Barrel No. 7 hes bosses to provide &n exfermal mounting
surfece for a LOZ2 feediine support brecket. Wold lends are eondimersd to mIniNize discontirs ty streszes,
Tha barre| panels are edge trimoed during agsembly. Threeded inserts ard bolts are instalied in the rei red
Barrel pencis pur STP2024 and ETP2004 respectivaly.

The eiphon support fitting de 5&.0 inches in diemeter wdd is machined from 2219-TAET alumitwm plate.  The
sfphon sugport fitting pravides the intermal mounting eurface for the LEZ fesd|ing eiphots support. The miphon
sppert fitting provider o 340 dnch clear scosce to the L2 fesdline scresn.  The siphon =upport titoing s
woge trimmed during assenbly, Thrasded irserts o bolts pre iratelied In The stphon ouppary fitting per
STRPA0Z4 and ETPE04 respectivaly.

B: Tha two longerone ere machired from alumirum forginge heat-treated t= Z219-T6 condition.  Ewch Llomgeron 1z
spprocimately 177.5 inches long amd 32.5 Tnches wide and is am integral part of Barrel Wo. 1. The forward ered
of each longercn contmins exterior mounting provisions for the Ormiter thrust struts. One longeron comtairm
exterior mounting provisfons for the elestrical fmsdthry of The intermal LH? sersor eabling, The L
ere gooe trimmed durimg eszemisly. Thresded imserts and belta are installed §n The longerons per STRZ0ZL ard
£TIP2014 respectively.

Tha feedline flrring iz mechined frow 2 2279-Té alumimsn forging and has & 16.60 imch irzice dimmerar,  The
fewdline fittinoe provides Domh en nternal ond extermal maomting eurfece dor the Feedline. The fesdline
fitring ie eoge trimmed during pasembly. Threaded irserts and bolts are instalied in the feed)ine fitting per
STREQEE as STP2074 respectively. .

The raciruletion fitting 75 mochined from & 2217-T¢ alumfrum forging erd het & 3.55 irch imide i mmatar,
The recirculstion fitting carries warm LH2 fron tha Spate Shuttls Main Engines ¢(GSNE'al back to the ET guring
propelient leading ard held. The recircuisrion fitting is wdow friomex during assembly.  Threadks incerts amd
Ealte are instalied in The recirculation fitting per STP2024 and RTR20M4 respoctively.
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FTETEM:
FUBEYSTEM:

CRITICAL ITEMS LISY {CIL}
CONTINUATION SHEET

Fressure Yessels REY & DATE: 4, 181957
LHZ Tahk [ALMT) PCY & DATE: O, &-30-90

FHEA ITEM CODECED: g.2.1.1, s.2.1.2

RATIMMALE FOR RETENTION

DEEIGH: (fcont)

G:

MAETER

The forward dome ring is mede up of four, mctnmions formed par STPIO0Z to the revuired rediue of 165.5 inches.
Thers ara three JLIING extrusions and ome 2L2093 extrusion. Heat-trwatoect to Z215-TESY cordition iz followsd
by machining. 1t forms & portion of the LMZ tenk wall, he outer chortl for the station 1129.9 frame, and the
interfoee flange tn mata the LW2 tank/intertank, The L2093 extrmion provides sn exterlor mounting surface
for the ET/Orbiter torward artach fittings e a LO2 feadiine T Grecket. Threeded insercs and bolts ore
retal led in the 212080 exthmion per STPIRL and STP20% respectively.

RingE Ho. 2 and Wo. 3 are =och made up of four extrios formed par BTPIO0Z to the required radfue of 1455
inchee. There are three 22008 extrizions and one 202085 extrusion.  Heat-treatment g 2279-TB517 cordition
is followsd by machining. The rings form o porcion of the LH2 terk wall. FBing No. 3 forms the outer chard
for the ctatfon 1377.55 frame and Rimg Mo, 2 farmx the cuter chord for the 1523.80 frame.  The ZLHNS
extision provides an weterior santing safage for a LOZ Teedline nppart bracket.  Threaded ingerts and
bolta are installed in the Z2L2INS eXTrusion por STPE024 ard STPEOTL respecrively,

Rir N, 1 is mede up of four extrucions formeo per STPIGOZ to the required r&0Tie of 165.5 inches. There are
tun JLA0BN extrusions ond two 202081 extrusiotm.  Heat-trestment to 2219-TO51! corfition is ol Lowed by
machining. 1t forms & portion of the L2 tank wall end the outer chord for the Etation 1B7) frame. 4 212081
extrusion provides mn sxtarior mounting sucface for o LOP feadline cupport brocket. Thresded ireerts and
Bults sre installed inothe 2L208Y1 extrusion per STPZE ond STER0NG reapect ively.

The aft dome ring iz mede up of four extrusions forsed per STRIOD2 to the reguired redius of 1465.5 inches.
There nre two ZL2082 cxTrusions end teo 2L2085 mxrrielons, WBeat-treatment to 2279-TES11 conditfen is fol lowed
By machining. It fore a portione of the LWZ terk wall, the outer cherd for the atetion 2058 fram, ard
provides an exteriar munting surtace for the ET/Orbiter aft attach fittlngs, the ET/5olid Rocksr Hopetsr
CREY aft attach firtings, the GOZ pressurizstion Line, ond Trencportation fittinge. Thrested inserts arg
balts &re installed per STPHIEL ond STR20YE respectively.

The LKZ tark wolde ore desigmed to & mefe life critarion. Thic azsures that fmilure will ot pesur fram Flaw
precagation In the expwcted pperating ervironment turing the raquired life of the venicla. The welds gre
cesigned to twa critaria: 1} allowshle wold grodes, sd 2% allowsble ultimate atiength.

13 The alioesble weld gredes Limft the allowshie flow size to ore-half of the eritical Flaw tiTe for 3 qiven
weld strensy, pald land thicknezzs, e stereting temperature.

£; The ultimate strength mralysic actpblishes the {imitatioms of combined peaking ard mismatch weld Land
Mizalignments, 56 thet roquired weld grades ard reuired ultimare sgfely factore are maintained.

Weriout welding processes efe used on the LHZ tank: Tureslen Irert Cae (TG} bugr wilda, TIG filler welds,
Yariable Polarity Plestm Arc (VPP4) welds ond T1G oot welds. The recuirements for these weld: are controlled
Dy STPSS01, STPS506/STPS50E, ITPSS0Y and STPSSOE, respectively. 5TPe 5501 ardd 5504 pre Lsed exclizively for
AL2Z219/AL2219 alumiem alloy. StPs 5508 wdd 5509 mre uged to weld ALFIVG/ALZIRS, ALZ19S/ALZZTR oluminum
codiingtions ond ALEZ19/ALZ276 zegments when included e partial jeint Langthe in preceding wald cafbinations.
After completion of welding, svery weldnent is visually ard ron-destructively inspected. all repa it/ rawark of
AL walds receive prior opproval by the Matmrial Review Board with sork petformed arl eamtrolled by
aEtabl iched weld repair procedures.

Bedicqraphic inspection of initiel Alzi? WElGS orm conred To ectablished LT ET practices. feat rapaired
welck raquire "angle chot=" takem at X off the 90 pmale in addition to0 The conventional ) degree
perspective. Angle shots wre aleo taken of weld InTersections and weld startfotoo locariore.  The LHZ +mrb
w2its gre desioned to a eafe life criterion. This aswurer that feilure will mot cecur from flaw PropagaT ion
in the sxpactad cperating environment during the required Ufe of tha valicke.

—_
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FrETEM:
SLIBSYSTEM:

CRITICAL TTEM® LIST (CIL)
CONTIMUATION SHEET

Fressure Yesiele REY & DATE

H 1, 12-10-97
LK? Tark (ALWT) DN & DATE

0, &-30-99

FMER ITEM CODEES): 6.2.1,1, .2.1.2

RATIOMALE FOR RETENTION

TEET:

A=

A-D:

AL

HAETER

The LHZ Tark Complete = certifie. Refarense HOS MMC-ET-THOB-L-5147.
ifi ion:

The sthectural integrity ot the Lightwsight Terk (LWTY LHZ tank wos wverified by: 1} zimllarity te the Stargsrd
Leight Tank {SWT) LH2 tark, 2} Limit load test on (WT tank 2t regioes with major deslgn wadficatians, ard 33
seructural snalyais. Thiz apprasch 5 & direct result of the Structoral Test Article {5TA) and limit Losd
verification test programe having suocesafully varifisd the sTrucTLTal integrity of the LH2 Tank &3 2 preseure
veesel and having successfully validated the structural enelysiz technigues,

The STA and LiBit load test programa: 13 verified the structural integrity of the LHZ tank a3 a prescurs
wessel for The critical design loate and interral pressure loscs, 23 varifled the validity of the aceumptions,
methacly, end corputer modelimg techniguem ctilized for the struetural eralysis, and 33 proviged @ datebaze
relative o peight optimization ard upgreded vehlcle performemce.

SLUT LHZ tank structural verificwtion wes tied to either o test or LWT fLight history, Test and flight
cata from the Stordard waight Tenk (SWT) and curremt LWT proarsm influemced the SLWT dagign {n areas
khere textimg wae impracticel. Verificetion tests on the [HZ tank includsd the Aluminum Lithium Test
Artigle (ALTA), coiponent, materisl/weld coupon, protoflight and proof.  The englytical methods that
were used for verification ware wolidated By correlation to SWT, LWT amd SLMT test pragrams. In
addition to the above verificetion ectivities, all mepects of GLWT ground cparations were Tested by a
Epecial tamking test on LWT-B2 (SLWT Tanking Tact).

™Structiral Strergth snd LOZ Tank Modal Survey STA Mejor Craund Tests (Reference ET Teal Report m:—m-n-.
Val T113.

The SUT LH2 temk ETA consfited of four compomente: LHZ tank, Interterk, LG2 terk simuletor, and Lower losd
ring. The ST LHZ temk was structuratly teeted in complionee with tha Teft Requirements DocLment ,
MHC-ET-THO7.  Volune [II of MMC-CT-THOZ describes the warious tests performed ond f3 ausmented By Supplamant
A. Tests were concucred 81 both -%23° F snd room teperatte, The tests corcirted st room temperature
mecescitated the medification of test load and fmteral pressure load reguirements to coMpersate for the
differemce in material properties exhiblced at the required flight tamperature ond room tempersture.

"Limit Load Ver{fication Text - LWT LAZ Tark® (Ref, DoClment No. 828522713,

The LUT LH2 tamk Limit Losd werificetion articls coneTozed af the LWT-2 LHE  tonk. The LHZ tTank was
structural Ly tested in complioree with ETO-3512-008. Aress which sustained mejor redesion with respect to the
SWT LHZ tenk wara testad to 17mit flight load. These areas imeluded the sestion 1871 end the station 205
fromes. The tesrs were sonducted et réom tempecaturs, which necessiteted the rouction of teEEt Looed andd
interral pressue loed requirements to compensata far the difference in material properrise avhibited at -4230

- F ard roon tempersbure.

Thic tast camonetratad (1] overall thermal and strugtural respomse to cryooenic loading, and €23 LMZ tank aft
dome grah{| ity for smbient end eryogenic praloureh Limit Load conditicns.

ALTA_contmined 4 barrsl section reprazsntative of LHZ Tank Yarrels 3 and &, os well ag the pamels on the -2
and T ¥ wnic of barrele | ard 2. Test date fram ALTA validated sralytical methods used to cesign the SLWT and
gemonstrated stPemth of LHZ barrels ed stabd LIty copability of the LHZ Tank orthogrid panels.
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CRITICAL ITENMS List CBiL)
COMTINUATION SHEET

SYSTEM: Fresaure Veseals AEV L DATE= J, 12-99-07

BLUBSTETEM: LHZ Tank {ALWT) DCH L DATE: 0%, £-30-97

FMEA ITEM CODE(S): &.2.1.1, &.2.1.2

RATIONALE FOR RETENTIOH

TEET: {comth
Component Texhp:

A-D Borrel Pamel Component Hoop Tencion Tect (Report B24-3000-10)
The aralyticel methods used in the strength enalysic of the erthogrid panel condiguration were veriTad By this
tect. The tesk ertizle eimuilated the critical LH2 barrel ALEDKY weld eod was rapesentative of the thinmest
martbrane on ALTA Bnd SLWT,

-0 Berrel Porel Component Compression Test {(Report MHC-ET-SEA3S-Z)
The sralyTicel methok umed in the stabiliey snalysis of the orthogrid panel configurmtion were wer[fid by
this Teat. The test articles cormisted of two 48 iNch X 46 Inch butt-welded orthogric panole.

AD: Cryogenic Erwirorments Teats (Repords MMO-ET-SE83-10 end-11}
Thege terte demetrated thue capability of the longitudiral LA2 aerthogrid welds (AL21I9S to ALZ219S) ard
alterrare blowirg agent foam WOFI 24-%24 (1) to withstand 125% flipht limit lemds 37 eryoaenic suestrate
tevperature and acougties.

o: Filler wéld Teat [(Feport MMC-ET-SEGS-T7)
Lable trays ard prezaling cUpports are fillet welged to the LHZ tark. Thiz test demwetratyd fillat welding on
412195 buoe motal end the {nteraction of marent metsl with clip streasas at these welds,

AL Blaxigl Failure Theory Tast (Repart MMC-ET-BE&S-R)
Siarial failure effects Teats veritied the Tailure theary methodalogy tmed for the strergth aralymia.

A-D: Stress Concentration/Insert Pull Tesrs (Reports 820-248% and MMC-ET-BEA3- 101
STrecc concentralion tests were perdormed 10 addreas AL2195 alongation resylts on cesign. Thres main regions
(thin plate, thick plate, and irserts) were testmd. Wo §esues were ddentitimd by thees Tests.
Materisl Adeld Cropnn

L5 Aloinum-Lithiagm Lot Acgeptance Test Mathode anc Regquirements (MMC-ET-SESFY
Lot Acceptence Test (LAT) end Characterizetion programe for ALZ1SS Flare and Extrurians ware copmucted
toncurrently, The materiml procuresent specificetions (STMTIAT and £TMI1ATY Epecificd comprehensive Lot
occaptance test programs which werify thet eech AL2195 plate snd extrusion meet minimam material
preperty reguirements, Thass tast prograse, cocumented im WMC-ET-5E59, have been mpproved by HASA.
These LAY processes angures thot all AL2Y9S mterial mests the finimam design STremgth amd fracture
toughrez. Only materinl thot meets SESY raquira®ents is used on ALWT.

b: AL2195 LHZ tepk welding umm wverified by the developmnt of welding aliowsblas tor each weld joint

MASTER

gconfiguration mnd the irspection of eagh flight weld. EBch new weld procegs & controlled by = STH
identified {p MMC-ET-SE1&.  Thi: wuld development work assures that these STPs (5508 b 5509) mest the
E1S reguireme=nt. ALl welded flight hardware drawings maat reference these STPs and are approved by
materials emgineering.
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EYETEM:

CRITICAL [TEMS LIST (CIL)

COWTINUATION SHEET .

Presoure VakEels REV & DATE: o, P29

SESYSTEN: LHZ Tenk [AIMT) . . - DEN & DATE: O, &-B0-00
FMEA ITEM CODE(S):  6.2.1.1, &,2,1.2

RATIOMALE FOR RETENTION

TEET:

AC.D:

MESTER

(cont)
Al-Li Mareriols Data dase [Seryice Order go|a)

Thiz service brder documents the test clabe wed to develop the design valuee ¢ullowzklaal for Algigs,
Test data from the following six arsae 15 ineluded:

1. Plate allowables inchuding
Alrernate fracture Toughmess Ratio Determinardsn
Simutated Sseivice Testing
Falious Crack Propagetion Rste Dotermingtion

2. weld Al Lowsslms inclding
Initinl beld Tencile Allowsbles
Initlat weld Fracture Allowebles
Repair Weld Fracture Teatimg
Effecty of Peakirg and Wizmarch
Wige Panel Tast Recults

3. First Article Cut-up Testimg
4. Processing Development at Yenoors

5. Physiesl Property Detetmination
Dewel oEmenT ;
“Evoluation of Cleoning mnd Corwergion Coating of 2219-TAP: [Ref. Document WMo, B25-21307.

This program waz uhdertaken to sstahlich proceas pmrameters oid seceptence criterle for the chemfium procash.

The effects of forming technigues, s0fling, sgtng, clemning eolutions, ard high tempersture Thermal Protection
Syatem (TPS) curing om the corrgsien resictance and adhesion propertfes of the cham-film, Spray Om Foam
Insulation (%0F1) primer, and the SOFIf -Light AGletor (5LA) romposites wers svalusted.  The results of
this program were Tncorporated ints STRIODN and STPSDO?,

"Evaluatfon of 221% Welde" (Ref, Document Ho. E26-20013.

This progrem wae wndertaken to wstabl ish geslgn gl lowsbies far 2219 TIC weids §n 2219-187 aheet/plate.

The efiectz of weld repairing snd other maruFacturing discrepancies were evaluested. Thi: s aceampl iehed by
usirg I-repair-welged, miwmetch, s prakifg cpovimsm. Automatit and sawnl repajr methods were twa lated,
The eaffects of pismetch snd praking on tensils etrength were evatuated grd acceptancm criteris ard waln
allowabiles wers mtabliched. The results of this progran were Incorporated imte STPS501 and Enginesring
drawing B0S0000006% .

"Fracrure Mechenics Data on Z219-TET Atumirum far  the Bpaee Shuttls Exterral Tamk" {kef, Document Wo,
B2E=POAT) _ -

This program wes undertaken to establish fraceurs mechanics data for 2215-TAT elumirum base-metgl, a5-welded,
ard repalr-walded materiel. .

Fracture toughress, preof eyele flew growth, snd simclated servics wsetil LIfe teats were conducted in this
evaluation. The resutts of thia program weve incorporated into STPSS0T snd Emginasring drawirg BDTOODOMSS .

G 2-&0



SYSTEM:
BUDTETEM:

CRITICAL ITENE L1ST €CIL)
CONTIMUATION SHEET

Pressure vagsels REV & DATE: 4, 12-19-97
LHZ Tark (ALWT) bCw & DATE: 04, ¢-I0-9¢

FNEAL ITEM CODE(%): 6.2.1.1, &.2.1.2

RATIONALE FOR RETENT ION

TEST: ({cont)

MASTER

Hyarishle Palarity Plasm Arc Welding Proceer:  Degion Alloimbles Program for Weldmevt Strengths” [Ref.
Doument No. 826-2308)

This progran wis undertaksn to establich caaign al lowebles for 2299 VRPA welds In E219-127 sheatsplate.

The effeet of weld repairing ard orther mrwfecturing distrepaxios were evoluated. This wE3 BoCOmp ished
Lsing 3-rapair-welded, mismarzch, ard paaking cpecimeis. Manual repair methods were Bvaluated_  The affests of
viemtch ond peaking on temile Strangth woere =valumted and acceptance criteria mnd weld allowables were
cctablished. The regults of thic program ware incarporeted inte STPIS06 ard Eroinesring drawing B0G000000ST.

O "Yarigble Polarity Flasma &re Welding;  Frocture Nechan(cs Dete for S219-TB7 Algwinum Welos" (Raf. Documont
Mg, BRE-23753,
Thie program wes urderroker to estsbiish fracture mechanics data for 2#19-787 gz-walded material
frecture Toughress tests wore cordieted §R this emiuation. The results of This program sere incorporated
inte STRSS504 ard Engineering drawing EOSDOOOOGES
o "Irextigation imts Eftect of Pasking and Mizmatch Nisal{dfwents on ZZ19 Aluminage TIC ared WOPA Brrength
Propertfes” (Ref, Document wo. B26-23173,
Thix program wee vndertaker to extend the Limite of the ectablizhed pesking ond mizmtch  weld Lard
misalignments ac established Dy the "Evaluation of 2218 Delcss CRef. Document No. B26-2073) ondd ‘Werishla
Polarfty Plagna Arc Wslding Process: Deslgn Allosables Program for weldment Strenathe"™ (Ref. Decowent ko
A26-TZ06¥,  The resulzs of Ehie program wers fneprporeted dnte BTRSS0Y, STP3506, angd Engineering drewing
BOFIOOG00AY .
Bocemlance:
MAE: )
A=ti: Perferm LH2 tamk proof test to verify structural Tntegrity and ultimars eyle [1fe (MMC-ET-THOGK],

The renuired proof stress is sgual to che flight Limit stresy multiplied by the proof facrer ot the procf test
tefperature.  This proof fattor is equl T6 the fractoes Toughress of the mmterial at the proaf test
temparature divided by the frocture toughiess of the mererial at the Lce teperatire time: the preef fietor at
ths wce temperaturs.

The result of erweloping the required proaf stregses actabl ishes that the proof 2tress requirements are
dictated by o required pressure gt atation 2175375 and the application of externally ifnlied mechanical Lesde
at The Aft ET/Grbiter pnd Aft FT/SRE artachmwnt Fittings, Gaseas Nitrogen (BNZ} is wmed To pressurize the
Tk and hydraulis jacks provide the wechanical {oeds. The proaf preesure reguirements do not result in
getrimmnral yielding of the LW2 tonk.

Test cowmra for the farward dome manhole cover mncl the sft dowe mnhole covars are spgtituted for the f1ight
covers for the proof test. The test covars hewe the same slastic propertims smd the amme suivalent stiffmegs
as the flight covers. The 7114hT covers are proaf testad Geparately to Tacilitate merafacturing.

LH2 tank partc pade from ALZ19S uvergs penetrant  [fspection per. SIPESOT.  This ingpection requires twg
certified persorme| to ingefendent by irpect sred document panetrant wr=pection results,

G.2-41



SYITEN:
SPSYSTEM:

CRITICAL ITEMS LIST (CIL)
CONTIRUATION SHEET

Freseure Veonels REY & DATE: 4, 123-19-97
Lh2 ek {ALWT OCH & DATE: Qs , G=%0-5<

FMEA TTEM CODE(S):  &.2.1.1, 6.2.1.2

RATIDHALE FOR RETEWT TCH

TEET: ({conth

A

MASTER

A forward came gore (Raf. Ergineering drawing Q9161609857 ia insdagetely proofed in the viginfty of the
SEMEAr Eatt pad recion sfnee the mechanical lopds wre nat epplied. Fouwr forward come gores (Ref. Emginsaring
drafings B0P14150583 and BORI41M0984) pre inedacquately proofed in the vicimity ef the 2 ¥ at =tation 1129.9
due to the difference dn the LH? rank support configuration for proct twst and flfght. The forward dome cap
(Ref, Emgineering drawing BOSYL1SD9G3; 1g inececpately proofed in the vicinity of the slectrical fitting, the
serdor mast pad reqion, ard the GH? vent/ralis! duet e region since the mechanical loads mre not gepliea.
One panel from each of the four barrels {Gef, Ergirmering drawings 80914200958, BUIwla400ea:, BOIGSN00TE, and
ADPUABNERS ) ix inedoquately proofed in rhe vicinity of the eabie tray suppart regions simce the mechanical
loeds are naT applied. Twa paels from Barrsl Mo, 1 (Rat. Emginecring drawWing ADP1SAMS3) are inadoueEsly
proofed in the wvicinfty of the lorgerons et station 1871 due to the difference in LH2 tamk BLECEOTT
configuration for proof tast and flight. Wn aft dame gore {(Ref. Ergirewting drawlng BOT149B093) s
insdequately proofed in the wicinity af the LH2 feed!ine ard recircularion fittings since the mechenical loeds
are not applimd.  The afT came cap {Ref. Erginsering drawing BMMAPS0994Y jc iradeqately procfed in the
vicinity of The siphon support fitting, mince the mechamical |oads are mot spelfed.  To pszurs Erpuctuval
integrity, a NBE (penetrant examiration} is performed on rhese plates.

Irudequately proofed and manuel welds that form g part of the pressure vessel wall are icentifisd in the "Wald
Acceplance Manual™ (BOSDOO0O0EYY. Welds are come{carad ircdeaumtely preofed whan the tenperature adjusted
load curing proof testing 76 bess than the Losd durirg flight multiplied by the reqplired proof factar
epecified im the E15. Structurel tntegrity of thesm welgs s assured by an pdditional MDE (radicgraphic
cxavinetion) after proot testing {BOSODODO DS .

Etructorgl integrity of the breckst Tiliet welds (HELY 18 assured by redicgrephic, vieml and pemetrent
cxaminations ol lowirg welding. STructural integrity &f the clip welds (HFC) 75 BsEured b wisual
penetrent examination following welding [STPSS0T and 550%y, :

Perform the LHZ2 leak test o verify stiructural integrity (MMC-CT-THOGKY.

The LH2 tark iz preseurized with SN2 to 4.0 pai mfter completlon of the proof test. 4 lesk rest fluid is
upplied to the fuajon butt welds to cetect leake.  The syatam {F controlled by STR3S03, Mo lwmks are
Ppermi Tted.
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CRITIGAL ITEMS L1ST (CIL)
COMTINLATION SMEET

SYSTEM: Preasure Vergsis REY & DATE: J, 121957
SLIBRYSTEM: LHZ Tamk (ALWT) OCN & DATE: My, &-30-7
FMER ITEM CIDE(S): G6.2.1.1, B.2.1.2

RATIONALE FOR RETENT[OW

IKERECTI0OH; ]
Yerpfor [memestion - ) orbheerd Kartin Sorewil Lance:

A Verify material selection and verification ecotiols {MMC-ET-5E165, OG-A-250/30 amad STHITON .

A: Verify heat-trestment of the following parts to 2715-TRT M1L-H-5DBBY .
Fotward [lons Gores AfY Come Qares
B0 146 160E BOGY & 950eer A0S 15099
80014 160Es BOP14 75003 )
B 14 150988 B0914 R0, AFY Dome Cap
oy DR BLSR000 BOF1495091
80014 1507ES BP0

A: verfy ¢leaning of the following perts (5{P5008 ero Enoinearing drawing).
BIS21021 067

A-C: ¥er{fy ultrasonic sxaminarion of The followitg parts (MIL-1-8950, Class BICLWT=A00 thru &04L%,
Bercel Ho, 1 Parels Barrgl Ho, 2 Parel
B A00 0k BOMLADD0AT 3 L PO
B0 LEODDAL -
B AE000a7

ALy Varify ultrasonic exsmination of the followirg mrts ¢STM1141)CLNT-505 & Upl.
Baccel Wn, 1 Fapels Barrel kn, 2 Eonels Beccel Wo T Penelx
A 14500920 S0F14400920 B0 LsDOTA
B0 L E00921 B LE00921 B L2
BOR1LEO0R2E AL BG4 g2 2
BOF1LED0923 B 1G600623 BODL4 000
AR LEODD2L BOO AAN0RT BOTISLO0FY
BDP1 4 BO0T2S Bl ahT28 BOS 4401052
BT B0 28 A0AM LE00027 BIEH £L O
BOG{4B00ga?
Barrel N £ Banelz
B0 4 200520
M5 200921
B LG
S0 200925
ADH L2005 24
B0 AeR0PZS
BO91LININZE
T =y Pt o rierd

MASTER 6. 2-L3



SYETEM:
SUBEYETEM:

Preazdre Yessels
LEZ Tahk (ALUTY

FMEA TTEM CODE(S): &.2.1.1, 6.2.1.2

CRITICAL TTEME LIST {CIL)
CONTIMUATION SHEET

REY & DATE: J, 12-1%-97
DCN & DATE: oG, &-30-96

RAT[OWALE FOR RETENTION

THSRECT 10K
Az

A-C:

MASTER

fzont )
Ircpect rib wevinees of the following parts LEngirmwring drawing{Lwi-805 & up).
Barrel 4o, 2 Banelg 5

B0 1 6B00920 B0 AB00530 ADC1LLDOERN

BOF&B00E31 BOS1AAD0T1 A0 L D3

B9 4300932 014600952 B9 4a (092

et BT 0 4A00973 B0 LL005TS

A0S 14E00934 g - B0 A0S, A &4 003

B0 1450035 BIF1460059348 B0 4400054

B 16800934 B0 5600927 B0 AL0095T

BO9LA0003 7

BDS14 200530

EI914 200751 -

RO E200972

B S2009T

A4 20095,

a0 14200035

B0 4 200

BIG L2003 7

Ingpect dimermions of the following marts (Erginesring drawWing.

Eorwatd PBrre Gorps

E0914 150981 BOG149R I B 4 o0,

RBP4 160082 B4 0EDTI3

B olas BT 1400w

8091416074 BOPL PRG0S B 145001

A0 4 160505 B0 E5a0TT ’

BOF1 455090 E09141 50992 B0 8500061

B0FT14% P08 EIP14DL000 BOC1LANDAT

AL 4 BOMAE0PRE B &4 Do

Eitti

B0 495090 A0 413050 B4 150908

Aft [iemm Bimg Eopdthny Blate i

BOE L0008 BOFGO03T2E B0 1021047
- BEI003717

Inepect dimensfons of the following parte (Engineering drawing3(LMT-£00 Thry &04)

nwm
B9 1 LBO09S
B0 LEO0AP2
BOY 1LB0097S
B9 LBO0MS
BOP40009YS

Earrel Wo. 4. Parmls
A0 I42009A3
HOF14200008
BOR 14200997
B0 L2 00008
EOTr o 00PES

B 4600071
80714000 2
EDF 14500575
BOP L5006 TS
E0914580097T5

& 24

Emcrel Mo, 3 Ponels
ACAMEA TR
A0 iaslae?
BORH £LO006,
A0 e O ES
BO9 L DDREA




CRITICAL ITEMS LIST (CiL)
CONTINUATION SHEET

§YETEM: Pressurs Vessels REY & DATE: J, 12-19-97
CUEEYETEH: LHZ Tark (ALMWT ) DO & DATE: 008, &-20-99
FWEA ITEM CCDECS): f.2.1.1, B.2.1.2

RATIOMALE FOR RETENTION

INTFECTION: {comt)

Az nspect dimensions of the followirg parts {Enginesring drawing}LwT-805 & Upd,
Earcel Mo, 1 Faeel: Barrel Re 2 Pgmalx Barre| Hg, I Popels
B LA00020 80100920 B 16400920
B &anme21 B0 AR 054400021
BOT14B00922 AN Lan 022 B0 R4Q0S22
BILBO0R T B0 R600v3 BOG 6400923
RIS G B0024 B0 S EMG e P e
BI1LENIRRS B 4oD092t F- g PNy )
BOISB00925 A0R 14400927 BiF14400027
BMLBO0O T B0H L5050 B9 &&00950
ANSVLBOOSED B0 1 4A0058 1 B0 e f 0TE
8051 800931 BOP14AE00032 Bl 1440052
B0 LADRGT2 BOMASIITES 0914500933
SO 680093T AOOVAATOTS, A0 L0034
Bl LEOOT, B LAD 3 AR 40055
80814 BOOeSS B0 603 F = PR AL T
BOLBOERS
ROF14E00637
Bl la200e20
L0692
A0S 200q 22
B0 L 200723
B0 420002 i
BOF14 200525
BOLE G2
B0 20y
AL 200930
B0eH £ 100532
14200937
BOF 14700533
BO4200rrs
B4 200555
B0RH L 200936
AR 1L ZNPET

A-C: Inspact peretront examiration of the following parts (ETPE501, Typw 1, Mathoed A),
Eorusrd Dome Cng Longercn
B0 15150993 w BFM&ANAET
Afr Dome Rifg Enrward Dme Rivg i
B0 14 Pe0nea B 6140907 .- BOF 1450001
Eing Mo, 2 Seogment Eing ko 1 Segment i "
B G500 1 B0C 14 TR, B 14%4al
11 2 FAS A =, T 8021 4130994 BOS31003TT

_ BOTELOC3 726
forwerd Dome Manhale Eibtimg Aff Bome Gorg
B4 50648 B 1 SE0TS Forwiiyd Dome Gorec

- 80814 140981
Siphon Supparr Eifting &lr oo Morholw Fitting 014 1A00R2
B0F 14730980 BOSASS 0N, ROF4A80583

B e 16098

ntfuser Hopring Flaty ivti 1o =g AT+ 1T
BR2021047 B0 41 30095

MAITER £.2-45



CRITICAL ITEMS LIST £CIL3 X
CONTINUAT [DH SHZET .

SYSTEH: Fresamy Vessels REY & DATE: J, 1Z2-19-97
SUESYETEN: LHZ Tank [ALWT] DCH & DATE: o0, &-30-99
FHEA ITEW CXDE({S): G.2.1.0, 6.2.1.2

RATIOWALE TDR RCTENTION

INSPECTION:  {eent)

A: Imspect penatrant examination of the fullowing parts (STPESOT(LWT-605 & UPY,
Berrel il Pansle Barrel @2 panc)s
B0 &R0 B0 14406930 A0H L& DTS 0
B0 &B00e3 ] S L50003 BOF1445009% 1 -
BO%14800032 B0 44002 AMLAn0sT 2
B0 14300755 BOINLAD09ES B0 4 NOoE
EO15R00934 BOPVAE003, B0 L4009
Blrr4B00035 S0 L0054 BOP 4400538
BOF14BO0T35 BN 14000 B0 &GOS T
BO4300937
B4 200730
8114200031
814200032
ArN 4Ny
B05M & 20085,
B0 15200935
BOPVL 200035
8 a2ieear
A-C: Ingpect hole dimensiors for inserts on the fol lowing Farts (STP2024 wnd Engineering drewing).
L oo e i St 8 o @
S0 L8000 T B0 L1 LT B0 L B0
Bing Ho, 2 Segment Eing Mo, 1 Eegment Barrel Ho. 1 Pamelc
BI¥14500981 BOPILTI0GE, QUFIABOOPY (LWT 500 thru &0

B0 LBHIDRZ LT - 500 thry 6043

B ABD0PEE C LWT 600 thry 1%
Barrel Ho, 3 pamal Eacrel Mo, 2 Fagnl SOP14BOIPRGILWT =500 thry S04 Y
GO IAGOIFASCLWT 400 thru &4} BOF1GS009 S LT -£00 thru &%) BORLADSDSILUT-E00 thry &)
BOPIGL00F20 £LUT-4&05 & UPY BOPILEDORI0LLWT -605 & LRy AOGBIRZO LT -505 & Up)

B0 LBIGF21 ELWT -5 £ UR]

BArrel No, & Pl Eocyithry PBlyts B0 AB00PR2ELWT-405 & 1p)

AN L0007 L LT -500 thru S0d} BT IOSTT HrLBNPSLLWT-605 'k Upd

BOMAI00FPPECLNT-400 thru 5045 BUMILEDOTR(LUT-605 & Ug)

SOPILZD0PZ0LLNT =405 £ UpY Besdtrulation Fitting SOP1ABMORES (LWT-605 & LUp)

BOVAZ0DD2 1 ELMT- E05 & Lip) B 4% 0FRE AIABN0SEAILUT- 405 & Up}
8091 LEIDRZT{LWT-205 & Up)

EDFZ102047

A-L: Incpoct pert rambar saslied to the following parts {Ergineering dravings.

Eorustd Dome fo-es Aft Nofmo Gores

80915160981 BOF15560951

80014 be0eazs EIT14580993

BOR 14 1 40783 R4 52005,

B0 &1 S 807 14980s

B 141 5078 A0 1LPA0007

MAETER Ga2-40



STSTEM:
SUBSYETEM:

FHEA ITEM CODE(S):

CRITICAL ITEMS LIST {CiL)
CONT |MMTION FHEE

Froceure Yrssols REV & CATE:
LK Tank fALLT) - . ' - DCH & DATE:

-

g.2.1.7, G6.2.7.2

d, 12-19-27
0G4, &-30-9%

RATIONALE FOR RETEMWTION

INSHECTION :
A-L!

{eont)

Irepect part rmber applisd to the following parts (Engineering drewing)(LWT-800 chry &0é3.
BArCe| WG, 1 Banels AnCral Ho, 7 pams)s Batiel Ho, 3 Pammls
BOM LA B0 $60097 BIF15400981
0145400981 B IAS00YT2 BDO1L4 00>
S0P14B00052 BNF146009T3 B &L00984
S0 16 E00ee3 B S0 i ot g LA
B 14650005 B 1LEDDRTS AL 0DeRS
A SLBO00E5

Berrml Mo, & Papes|s

B4 200583

o Pl e

M L300aT

BOM&200968

B sL00mr

Inspect part rumber spplind to the following marts (Engire=ring drawing}(LWT-&05 & Ul
Bacral Mo, 1 #apels Becral Mo, 2 Eansjc Baprel N, 3 Ponels
B0 SBOOR0 A0H L5020 Lo BT F]
BOF1 4800921 B0 RE00921 BEAL0D1
S0P L8002 FLED0M2 AP L0 D22
B aplhas BOS1La00925 ADLLLODGET
B0F14ED0RZ4 BRONLADDORLE, BO LLO0R2 4
B LBO0G25 B SAN0P2E AN Gk 2 6
B 14E80002 5 BN SEOLRRT BOPILL D07
BOC1LBOORZT B0 BOP15ADGFI0
BOFVAEO0930 BO96a00951 B 280931
A0S LEDIET B0ILA00532 B4 0002
EOTVLBOATSE A IAGH0TIS BUF1aL NS
BT EO0533 LT LT L BO0YE4 D0RA,
B 4BO0RA: B0 IE60093 S0
BT &8009S BOF LA00VET ADRLLO0MT
ED9 1 BONNSA

BOS RBOSET

Barrel Ho, £ Banels

BF14 200520

B4 2006731

BOD14200627

A6 206923

200n L 20092,

A< 200925

B0 0N 2G

B 420002 T

Blr7 1420050 -
BDR1 4200931

BOP 4200952

BOFILEO0753

A0S 2008

o B

B 20034

AUNSZDOTSET

Yerify material selection and verificatigh controls [MMC-ET-SE16, 3TH--250 snd STHSL1AT).

B.2-&F



CRITILAL [TEMS LIET {Cil) .
CONT IMUATTON SHEET ‘

SYSTEM: Fresiure Vessels REV E DATE: 4, 12+ 907
SLESY4TEM: LHZ Tank [ALUT) OCH E DATE: 0o, &-20-50
FMEA ITEM CODE(S):  &.2.1.1, 4.2.1.7

RATIDHALE FOR RETENTION

TNGPECTION:  {oomt}

B: ¥erify cold cyvie strese relicf om the fol lowing part (Engineering drawing).
' . it
B05149400848
B: Verify hemt-treatment nf the following Part to 2X19-Td CWIL-H-60E8],
Loggeragn
A LAY
4 Yerify meterial erlectiam angd verification controle (MC-ET-5E74 annl ST, Clmas 13,
[+H Yerify heat-traatment of tha following parts o 2219-TE519 (MIL-H-&0883
. c . L Ring S .
B 140597 B0 14 Pans7E BEMLED0GS T
Aing Mo, 2 Seoyent Rihg Wp, ) Esomens
EDON45 0056 1 E0914 70097 _
A Yerify chemical 1ilm applieg to the fallowirg parts (STP3001, Clece A and Englneering drawing;.
Eeedthril Fintag Giffimer Mouneing plats
BTN 3 F2s BV 10271067
BO¥I 003717 _
Ao Verify epsisy primer agplied to the following parts (43003, Type 1 ond Enginecring drawing}.
Ezedthro Flates i
B05 3% T 26 A0 44T
BOTTIQOEM ¥
A: Witness Proof Test oF the following parts (Emgineering drawing).
EDGAMIET2E
B tinETI?
MAF Dugl ity Ipepection;
A: Verity material aelection mrd verificarion contrels [WMC-ET-SE16, 0Q-A-7S0/%0 grd ETHITD Y,
Edrwprd Dome Marhele Cogsr '
2 401 488 BUF1 1007 ety
A tnspeet dimereions of the following marts (Engireering drawing).
. L : - i
50514110900 BOF 141 10990 0L 10990
B4R tdeen - EOF1405%0
. _ AfL Dom- Machels Cover Earwsre! Boms Mache|s Coper
80914961960 B09 11001 544, 807 14081585

MESTER b.2-48



ERITICAL ITEMS LIST LCIL3
COMT IMBATION SHEET

FYSTEM: Pressure veasals FEV L DATE: J, 12-19-97
SLBSYSTEM: LH2 Tank {ALWT) Dén & DATE; D4, &-30-9%
FMEA ITEM LODE(S): B.2.7.1, 6.2.1.2

RATIOMALE FOW RETEMTIOM

[MSPECTION: ({esnk)

A: ¥erify cleaning of the fallowing party {ETPSO0R and Enaineering drawing}.
Fonward Dome Mahhole Cowpr AT Dome Marbn|p Coger
B9L0E14ES BOPT1001444 Gde3i003ToR
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'y verify epeny priner spplied 1o the following parts (STPIOE, Type 1 ard Engineering drawing).
Entupbr Sone Manhgle Cover
B 14081480 B0 1001644
Az Inspedt weld Lard widtie of the following ssyemblies {Engineering drawing).
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A-C: Trapwct hole dimensioro for inserts on the following parte (ETP202% amd Engirsaring drowimg).
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A-L: tnspect rutallation of Eolts in the following parts ord ssxamsliss CETPRONG mdl Engineerimy
dredingl.
E0911001 4459 BOY2L001 00 BOPIL0A1L0]
Forword Do Ripg Siphen Sumart F1tting ¥,
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EYETEM-
SUBSTETEM:

CRITICAL ITEMS LIST (CIL}

CONTIMUAT TGN SHEET ) .

Pressure Vessels REV L DATE: J, 12-1%-97 =
LHZ Tank {(ALWT) DCH & DATE: a4, &-30-99

FMEA ITEM CODE(S):  &.2.1.1, &.2.1.2

RATIOMALE FOP RETEWTIDN

INSPECT TOM :

A-D;

A=D.

WESTER

(et _
i 3 R 2.4 .
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InEpect Proot Test ond Leok Test (MMC-ET-TMOSK).

'u'eri-;-.r tleanlng and chemical film spplied To the following exsenbly (STPSOD mnd Ergineering
drawings.

B a015520

S5 008940

verdfy chumical f1km egolisd to the follewing parts (STP3O0Y, Class 1A ang Engineering drawirgy.
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verffy coomy primer soplied to the falltming parts and assembly (STEZO0G ary? Enginearing dresing),
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Irepact perctrant examimation of the tellowing parta (STPES01, Type 1, Mathod A3,
Bf1 Deme Mapbole Conger Eofuard Dogpe Bing
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Imspect penetFant examirmtion ¢f the following parrs (STRES0T, Tyme 1, Method AJ{LWT-&00 thru &4 ).
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EYETEH:
SUBSYETEM;

.

CRITICAL FTEMS LI1ST £CIL)
CONTIMLMTION SHEET

PressuTe Yeagels REY 1 DATE: T, 121957
LHZ Tank CALLAT) boW & DATE: O, §-30-7%

FMEA TTEM TCOE¢ED: 4.2.1.1, 8.2.1,2

RATIOMALE FOR RETENTICON

INSPECT IO ;
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A, C=

Dx

MASTER

{oont)

Inapect arientation of weloed parts in the following assemblies (Engineering drowirgy.

Earrel Mo & Agmamnby Barpal Mo, 3 Aseembly Eatward Dope Afeemiyly

EIP142D0RARILWT-E05 & UP) BOFVASODMD(LET =505 £ Up) B4 000N

EIVGZ00PR0LUT -&00 thiv &6} BOSTLAD00A00 | WT-500 thru &04)

Barrel Wp, 2 Acsembly Racrel No. 7 Agcembly
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046000 TOLMT-500 thry QG#} A0V IGEOOO{LUT-AD0 thru &04)
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Ingpect axie orientation mrkings andfor direction drientation mEFkirge afplied to the following

mezerblies (Engireering drawing). —

Farward Dome gasembly ALL Dome ASEanbly i

BOF14 120900 BOP1AT20900 B 430007

Bing Mo, 2 assomily iy Mo 1 Apgsmhly

BO¥1aS0MTES B0 & TD0RPE

Varify tim chromete paste aplisd to the following aEsemhlics DEnginearing dragirg).
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lrepact The 3319 aluminm weld wire/rod (MME-Y-440) for conformance T mater1gl spac!fication and
PeEckaning (MHC-ET-SE1E and STH-Y-4507.

Inspect tha ALY aluminum weld wire/rod (MMS-T-LA98) Yor corformsnce To materigl zpecification end
packeging (MMC-ET-SE16 and STM-T-46981(LuT-455 & Up).
Irepact post proof irgpection (Engimcerlms demwing),
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CRITICAL ITEMS LIST (CIL}
CONYINUATION SHEE1

SYSTEM: Prasiure Vessels -REY & DATE: J, 12-19-9F
SLBSTSTEM: LHZ Tank CALWT} DCH & DATE; DOs, A-X0-98
FHEA ITEM CTDE(S): G211, 6217

RATIOWALE FOR RETENTION

INSPECTIONT ([conT)
C: Irspect the dimensions and confurmance o welo grajde of the fallowlng seserblies (Enginsering
drawingi.

(Referenca the following STP's tar welding mmdl seceptance regui rements: ETPISONALZZ 91 /STPESO7 (AL 2195Y far
TIG ““l:lé STFESEI&:MEZW})ETPESD&:M!WE) for VPPY neld, STRIEDMA{ 2195) tor BFAW weld smd STRSS03 for TIG
spot wald,
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FATLURE M[STORY:

Current data on test foilures, unexplaired anomsliss and othar failures experiercwd curing oround processing
activity can be fourdf in the PRACA date bane,
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